
t

On The Usc Of l)ual IWarizcd  Intcrfcromc(ry  ‘1’o Measure Scattering From Vegetated Areas

Jakob  J. van Zyl

Jet Propulsion 1 zrbora[ory, California Ins[i[utc  of Tcchnolocy, 4800 C)ak  Grove Drive,  Pasadena, CA 91109, cmail:
jacobv@blacks.j  pl.nasa.gov

Several polarimetric  scattering tncdcls forvcgetatcd
surfaces have been dcvclopcd  over the past fcw years.
Most of these models prcdicl scattering from cross-
polarizcd  returns to come mostly from the randomly
oricnmd branches, twigs and leaves, while the co-polarized
return  comes mainly from Iowcr down in the canopy. Fcw
cxpcrimcnts  have actually measured the posilion  in the
canopy from which the scattering originates.

During the 1993 flight campaign, the AIRSAR
instrument was reconfigured to measure intc.rfcrograms  at
both VV and HV polarizations at C-band. This was
achicvcd  by transmitting out of the AIRSAR C-band
polarimclric antenna, and transmitting alternately
horizontal and vcrlical  polarizations. The scattcrcd  signals
were than measured sinluItancously  using two vertically
polarized antennas, separated by about 2.4 meters cm the
fuselage of the DC-8 aircrafl.

Since the phase in the intcrfc.rograms  is related to the
elevation of each pixel, onc can mc.asurc the diffcrcncc in
penetration into [IIC vcgcta~ion by comparing the diffcrcncc
in c]cvation  derived from the c.o-polarized and cross-

polarizcxt intcrfcrograms.  “Ilis  is a simple and cffcctivc
way to actually mc.asurc  the relative positions of the
sca[tcrirrg ccnlcrs for the CO- and cross-polarimd  rctums.

Data were acquired over a uniform tropical rain forcs[ in
French Guyana. “1’hc .sccnc anal ymxt contains mostly rain
forest, but a large river also runs through the image,
allowing onc to calibrate the relative elevations in the VV
and HV elevation maps. “1’hc  results show the r.m.s height
variation on the surface of the river to bc about 1 m in the
VV elevation map, and slightly larger in the HV map. Ilrc
forest is nwasurcct  as about 20 m above the lCVCI of the
river in the VV map, (note that this is not rrcccssarily  the
true hcigh[ of the trees) and only aboul  16 m above the
level of the river in the 11 V map. Thus, the VV returns
come form 4 m higher in the trees than the HV signals.

Wc plan to repeat this cxpcrimcnt  over different types of
vegetation during the 1995. flight season. This year the
AIRSAR sys[crn  was upgraded to allow simultaneous I..-
and C-band in[crfclonmtric  data acquisition. Wc plan to
repeat Ibis c.xpcrimc.nt  using both frcqucncics.


